Mapping of the major early endonuclease cleavage site of the rat precursor to rRNA within the internal transcribed spacer sequence of rDNA.
The endonuclease cleavage of 41 S pre-rRNA to yield 32 S and 21 S pre-rRNA constitutes a major early step in the processing of pre-rRNA in rat liver. The 5'-terminus of 32 S pre-rRNA and the 3'-terminus of 21 S pre-rRNA were precisely located within the rDNA sequence by S1 nuclease protection mapping and use of appropriate rDNA restriction fragments. The 5'-terminus of 12 S pre-rRNA, an initial product of 32 S pre-rRNA processing, was also mapped within the rDNA sequence. The 5'-termini of 32 S and 12 S pre-rRNA coincide and map within a 14-residue T-tract (non-coding strand) at 161-163 bp upstream from the 5'-end of the 5.8 S rRNA gene. The 3'-terminus of 21 S pre-rRNA maps within the same T-tract. These results show that the endonuclease cleavage occurs within a U-tract in the internal transcribed spacer 1 sequence of 41 S pre-rRNA. The homogeneity of the 5'- or 3'-termini of 32 S, 12 S and 21 S pre-rRNA indicates also that the terminal processing of these molecules, if any, is markedly slower. The coincidence in the location of 32 S and 12 S pre-rRNA 5'-termini shows further that the endonuclease cleavage of 32 S pre-rRNA precedes the removal of its 5'-terminal segment to yield 5.8 S rRNA. The absence in the whole pre-rRNA internal transcribed spacer of sequences complementary to the target U-tract suggests that the endonuclease cleavage, generating 32 S and 21 S pre-rRNA, occurs in a single-stranded loop of U-residues.